Many people have a vague notion that the room for expanding international production networks is almost exhausted and that therefore international trade has slowed down since the recovery from the great trade collapse. This paper presents evidence against such a belief in the East Asian context by classifying finely disaggregated trade data based on the stages of the production process. The trade slowdown was attributed mainly to sluggishness of trade in primary goods and processed raw materials. In contrast, East Asian trade in manufactured parts and components and the assembled end-products within production networks continued to expand steadily.
Introduction: What was the "slow trade"?
In the past ten years, international trade experienced great turmoil. The Global Financial Crisis caused a massive "trade collapse" in 2008-09. World trade quickly bounced back, but then "slow trade" occurred, in which the growth rate of world trade became slower than the growth rate of world GDP in real terms-in other words, the trade elasticity of income declined in stark contrast with its long-term average. Although international trade regained its vigor in 2017-18, slowing trade seemed to generate some apprehension about the future of the world economy. 1 International production networks, or global value chains (GVCs), represent one element of concern. Many people vaguely believe that the room for expanding GVCs is almost exhausted and that this is why international trade is slowing down. The Economist, for example, posited that the decelerating reduction in the cost of doing business across borders may be one of the reasons for slowing trade.
2 Earlier, Constantinescu, Mattoo, and Ruta (2014, p. 41) speculated that slow trade is at least partially caused by structural changes in the expansion or contraction of GVCs and concluded that "China's international supply chains may have matured." 3 Nakajima et al. (2016) conducted an econometric study and concluded that 70 percent of slow trade is explained by structural factors including an expansion of in-house production in China and a deceleration in the expansion of GVCs. In the past three decades, the East Asian economy has grown with the mechanics of international production networks, and development strategies have emphasized the effective utilization of GVCs. It is important for us to assess whether the full potential of GVCs has been exhausted.
In this short paper, we claim that East Asian production networks in the machinery industry did not slow down, even after 2011. Our methodology is simple. Rather than using macro trade data as most of the previous studies do, we classify finely disaggregated international trade data into five categories based on the stages of the production process, as shown subsequently, and assess the evolution of world trade. GVCs may involve any sort of international industrial linkages, including trade in primary products and in the first unbundling, in Richard Baldwin's (2016) words. Here we would like to look in particular at international trade in the second unbundling, or international production networks based on task-level or production stage international division of labor. To do so, trade in manufactured parts and components, most of which occurs in machinery industries, is highlighted. We conclude that international production networks did not slow down, at least in East Asia, which suggests that opportunities for further widening and deepening of international production networks have yet to be exhausted. The paper's plan is as follows: Section 2 provides a data overview that describes the evolution of world and East Asian merchandise trade by product category. Next, Section 3 examines the recent evolution of international trade by decomposing the trade growth into its extensive and intensive margins. To better understand recent trade trends, Section 4 conducts an econometric analysis. Section 5 concludes.
Data overview
The construction of the data set is described Section 2.1, followed by an overview of the evolution of world and East Asian merchandise trade by product category based on the stages of the production process in Section 2.2.
Data description
We start with 2001-16 bilateral import statistics on the Standard International Trade Classification (SITC) products obtained from the UN Comtrade database. 4 To deflate nominal trade values as reported in the UN Comtrade database to obtain constant U.S. dollar series, we use the U.S. import price index that is taken from the U.S. Bureau of Labor Statistics website. The U.S. import price index is regarded as a good proxy for the deflator of the world price because the United States is the largest importer in the world market and therefore the product composition of U.S. imports is representative of the worldwide pattern, as discussed in Athukorala and Kahn (2016) . codes, 2,966 of which are included in the RIETI-TID's list. They too can be classified as belonging to one of the five stages in the production process. We focus on analyzing bilateral trade for those SITC Leaf codes for which production stages can be identified.
Making use of RIETI-TID's production stage indicators enables us to investigate the evolution of international trade for each of the five stages of the production process. To check whether the full potential of GVCs really has been exhausted, our interest focuses especially on trade in Parts & components among the five product categories. GVCs involve many types of international industrial linkages including trade in primary products and processed raw materials. We seek to highlight the evidence suggesting that East Asian production networks in the machinery industry did not slow down, even after 2011, however.
In doing so, we look at trade occurring within international production networks based on cross-border unbundling of manufacturing production processes. Such network trade encompasses manufactured parts and components and the assembled end products, the former of which correspond to Parts & components and the latter are included only as part of the Capital goods and Consumption goods in RIETI-TID. We choose to focus on trade in Parts & components as our indicator of network trade because parts and components, as defined in RIETI-TID, are mostly manufactured parts and components used in the machinery industries.
13
10 The RIETI-TID website (http://www.rieti-tid.com/) provides aggregated data for the export and import values of selected countries/regions and country groups that are organized by industry (13 sectors), product category (five production stages), and year (from 1980 to the latest year). We make use of the RIETI-TID's production stage indicators and apply them to the disaggregated bilateral trade data obtained from UN Comtrade so as to enable us to conduct a data analysis at a finer level. We can see in Figure 1 that the recent trade slowdown is attributed mainly to a drop in the trade values of Primary goods and to sluggishness in the trade of Processed goods. Note that most of the Processed goods in our data set are chemical and mineral resource-related Focusing on the recent years that have been deemed the slow-trade period, Table 1 reports trade values in 2011 and 2016 and the annual average percentage changes in trade values from 2011 to 2016 by product category and by trade flow category. As pointed out in previous studies, we observe the stagnation of the world total merchandise trade between 2011 and 2016 when the annual growth rate for this slow trade interval was a mere annual average growth rate of 0.9 percent.
Evolution of world and East
We also note that contrasting patterns of recent trade growth are observed between (1) Primary goods and Processed goods and (2) Parts & components, Capital goods, and Consumption goods, as observed in Figures 1 and 2. The trade values for the first product group, except for East Asian exports of processed goods to countries outside the region, decreased or remained almost unchanged during the 2011-16 period, as the name "slow trade" suggests. In contrast, the trade values for the second product group expanded at annual average growth rates ranging from 1.8 to 7.3 percent for respective trade flows of each product category. Intra-East Asian trade in Parts & components achieved an annual growth rate of 5.8 percent, which is the second highest rate following 7.3 percent for East Asian imports of Consumption goods from countries outside the region. And the third highest growth rate was 5.2 percent, which is observed for intra-East Asian trade in consumption goods.
Summing up, we find two features of the trends of world and East Asian merchandise trade during the slow-trade period of 2011-16. The first feature is that the trade slowdown is primarily attributable to the drop in trade values of primary goods and the sluggishness of trade in chemical and mineral resource-related processed raw materials. The other feature is that intra-East Asian trade in manufactured parts and components, most of which are for machinery industries, and in the final consumption goods, as well as East Asian imports of the final consumption goods from countries outside the region, achieved continued strong growth even in the slow-trade period. East Asian trade within international production networks appears not to have slowed down, coupled with the ever-increasing demand for the assembled end products from China and other East Asian developing countries.
Margins of trade growth in the slow-trade period
Given the trends in world and East Asian merchandise trade during the slow-trade period of 2011-16 that we have highlighted, we pursue further insights by decomposing 2011-16 trade growth along the extensive and intensive margins. In forming this decomposition according to product category and by trade flow type, we follow a technique similar to the methods of Behrens, Corcos, and Mion (2013) and Ariu (2016) . We seek to determine whether the noticeable features in the recent trends of world and East Asian trade occurred at the extensive or intensive margin. If the continued strong growth of intra-East Asian trade in manufactured parts and components is primarily due to increases at the intensive margin, we would interpret the findings as suggestive evidence of continued upgrading of the industrial base for input suppliers within East Asian production networks.
Let X k denote the total trade value of a certain type of trade flow for a certain product category in a given year, that is, k represents a trade flow at the product category level. X k can be written as
where c k is the number of origin (exporting) countries,d k is the average number of destination (importing) countries per origin country,p k is the average number of exported products per origin-destination country pair, andx k is the average value of exports per origin-destination-product triplet.
To decompose the changes in the trade values, we define X k ≡ X k /X k , where X k is the trade value in the earlier year and apply the same transformation to all the terms on the right-hand side of this equation. Then the total change in the trade values of X k can be expressed as
Changes in the first three terms on the right-hand side are referred to as changes in the extensive margins, and changes in the last term are referred to as changes in the intensive margin. By taking the logarithm of both sides of the equation, we can compute the relative contribution of each term representing extensive and intensive margin changes to the total change as follows:
The contributions of the extensive margins
The contribution of the intensive margin . First, by comparing the relative contributions expressed in percentages along each margin (see the numbers shown in brackets), we find that the drop in trade values of primary goods and the sluggishness of trade in processed raw materials are mainly driven by a decrease in the average export value at the intensive margin. Note that the relative contribution takes a positive value when a decrease in the average export value contributes to the fall in the total trade values at the intensive margin (see, for example, the numbers shown in the first row for intra-East Asian trade in Primary goods).
Second, although increases in the average number of destination countries and in the average number of exported products at the extensive margin are non-negligible for the trade growth in parts and components, capital goods, and consumption goods, we find that increases at the extensive margins tend to be dwarfed by increases in the average export value at the intensive margin for those product categories. This tendency is particularly noticeable for intra-East Asian trade and East Asian exports. Indeed, the intensive margin contributes 80 percent of the observed strong growth in intra-East Asian trade values of parts and components despite the overall trade slowdown. As pointed out in Section 2, the continued strong growth even in the slow-trade period is also observed for intra-East Asian trade in consumption goods and for East Asian imports of consumption goods from countries outside. All this strong trade growth appears to be underpinned by an increase in the average export value at the intensive margin. 
Leaf-level bilateral import data (UN Comtrade) and the U.S. import price index (the U.S. BLS).
Note: EA = East Asian. See the notes of Table 2 .
trade flow type. More specifically, when defining X k ≡ X k /X k and applying the same transformation to each the margins, we conduct a year-to-year comparison. The bar charts in each panel of Figure 3 indicate the yearly growth rates of the total trade values in percentages from 2011 to 2016, which are decomposed into the extensive and intensive margin elements reported for each of the individual years. A bold gray line represents the yearly changes in the average export value at the intensive margin in percentage terms. Similarly, a solid and dashed black line represents the yearly changes in the average number of exported products and the average number of destination countries at the extensive margin, respectively.
Figure 3 tells us at a glance that most of the ups and downs in total trade values are closely tied to the changes in the average export value at the intensive margin for each type of trade flow in each product category, in line with what we found from Table 2 . Taken together, we interpret these findings as suggesting that the intensive margin is the key to understanding the observed features of the recent trends of world and East Asian trade, namely, the sluggish growth in trade of primary goods and processed raw materials and the continued steady growth in trade of manufactured parts and components and the final goods. The intensive margin has made a substantial contribution to the strong growth of East Asian trade within international production networks. We believe this indicates that the industrial base for input suppliers has improved in East Asian countries and has been accompanied by progress in the development of production networks.
Regression analysis
To gain insight into the causes that have led to the salient features in recent trends of world and East Asian merchandise trade, we turn to an econometric analysis. We seek to explain the continued strong growth in intra-East Asian trade values for manufactured parts and components, as well as intra-East Asian trade and East Asian imports of final consumption goods, even after 2011. Given our findings that the intensive margin is the key to understanding the steady growth in trade of manufactured parts and components and final goods as well as the sluggish growth in trade of primary goods and processed raw materials in the previous sections, we focus on changes in the trade values for the continuing origin-destination-product triplets (i.e., changes at the intensive margin). We examine whether and how the recent trends in the world and East Asian merchandise trade differ from the period prior to the great trade collapse-especially in the case of East Asian trade in manufactured parts and components-by using a difference-in-difference approach similar to Behrens et al. (2011) and Ariu (2016) .
Before turning to the difference-in-difference approach, we present Table 3 to confirm the prominence of the intensive margin in explaining the recent changes of trade values not only at an aggregate level but at the origin-destination country pair level. Table 3 reports the estimation results for the ordinary least squares (OLS) decomposition of the growth in bilateral trade values between 2011 and 2016 along the extensive and intensive margins, following Bernard et al. (2009) , by product category and by trade flow type. The estimated coefficient for each margin indicates the mean contribution across origin-destination country pairs to the total growth of a given type of trade flow in a given product category. We find from the table that about 80 percent or more of the changes in bilateral trade values occurred at the intensive margin, which motivates us to target our difference-in-difference approach on the intensive margin of bilateral trade growth.
To implement a difference-in-difference approach similar to Behrens et al. (2011) and Ariu (2016) , we estimate the following equation using OLS for each of the four trade flow types with a focus on East Asian trade:
The dependent variable is the change in the (log) value of exports by origin country c to destination country d for product p at the SITC Leaf level,
where we take a 3-year average of trade values for the base and ending year, respectively, following the approach of Kehoe and Ruhl (2013) . T t takes a value of one if t = 2011, indicating the slow-trade period of 2011-2016. W t cd p is a vector of origin country, destination country, and product characteristics, for which we include the percentage growth of GDP in destination country d of the same timing structure as the one for the dependent variable to gauge the effects of the changing demand conditions. Data on GDPs (in constant USD) come from the World Bank's World Development Indicators database. We also include product dummies for the categories of Primary goods, Processed goods, Parts & components, and Capital goods, by taking Consumption goods as the reference product category. In addition, we include origin country-industry fixed effects, which are the interactions of origin country dummies with the SITC one-digit industry dummies. ε t cd p is a residual term with the standard properties for the consistency of the OLS estimation.
The coefficients β 1 measure the impact of our covariates in the period before the great trade collapse in 2003-08, which is regarded as the baseline period. The coefficients β 2 are for interactions of the covariates with the time dummy indicating the slow-trade period of 2011-2016 and capture the differential changes occurring in the slow-trade period compared with the baseline period. We are interested in the β 2 coefficients and the sum of β 1 and β 2 , the latter of which corresponds to the gross impact of covariates in the slow-trade period. Table 4 reports the estimated coefficients for GDP growth in destination country and product dummies for the four product categories obtained through OLS estimation of the given equation. Robust standard errors clustered by the SITC Leaf-level code and by destination country are reported in brackets. We run regressions separately for intra-East Asian trade, East Asian exports to countries outside the region, East Asian imports from countries outside the region, and trade between countries outside the region. The Base column refers to coefficients estimated for the listed variables (in the leftmost column) alone (i.e., β 1 ) and the DD column refers to coefficients for interactions of the variables with the time dummy indicating the slow-trade period (i.e., β 2 ).
A few results regarding the recent trends in world and East Asian trade stand out: First, the estimated coefficients for destination country GDP growth are statistically insignificant for intra-East Asian trade both in the Base and the DD columns. In contrast, at baseline, a .35 percent, a rate that was exceeded by the corresponding rate for Primary goods. These micro-trade results are consistent with the well-recognized macro fact that East Asian production networks, and those for the machinery industry in particular, have expanded at a remarkable rate in the first half of the 2000s. As a consequence, East Asian countries appear to have markedly increased exports of manufactured parts and components, with an emphasis on machinery industries, to neighboring trading partners within the region and even more so to countries in other parts of the world.
Third, we uncover negative and significant coefficient estimates for the difference-indifferences coefficients for the Parts & components sector significant for trade flows for each of the geographic settings. This indicates that the growth rate of trade in manufactured parts and components relative to final consumption goods declined more dramatically during the slow-trade period of 2011-16 than did any other product category when compared with the 2003-08 baseline period. In sum, the estimated results in Table 4 imply that the growth rates of trade in manufactured parts and components as well as the other product categories slowed in a relative sense, compared with the changes in the growth rate of trade in final consumption goods from the baseline to the slow-trade period for each trade flow.
For intra-East Asian trade in Parts & components, the differential change from the baseline to the slow-trade period is estimated to be -25.6 percent, which means that the intra-East Asian trade values of parts and components decreased on average 7.8 percent (gross) relative to the reference product category of consumption goods in the slow-trade period (0.178 -0.256 = -0.078). In other words, intra-East Asian trade values for final consumption goods on average grew at a higher rate than manufactured parts and components and all the other product categories in the slow-trade period. This suggests that there has been development of intra-regional markets as an ultimate source of demand for assembled end products within international production networks in recent years.
Recall that at the aggregate level intra-East Asian trade values have largely increased since 2011 (as shown in Section 2)-not only in the case of manufactured parts and components (at an annual average growth rate of 5.8 percent), but also for final consumption goods (at the corresponding rate of 5.2 percent). Combining the aggregate-level facts with the high coefficient for the Parts & components dummy in the Base column, we can safely interpret the estimates as suggesting that intra-East Asian trade of manufactured parts and components continued to increase steadily after 2011 albeit at a lower rate of growth than in earlier years while intra-East Asian trade in assembled end products has expanded rapidly, achieving an unprecedented rate of growth since 2011.
More interestingly, for East Asian exports to countries outside the region, although the estimated growth rates declined in the slow-trade period, the gross rate of growth in export values during the slow-trade period remained positive for processed goods, parts and components, and capital goods. East Asian export values for parts and components growth surpassed the consumption goods reference product category by 10.9 percent in the slow-trade period. East Asian countries now appear to be exporting relatively more manufactured parts and components to destination countries outside the region, which can be interpreted as a sign that the upgrading of the industrial base for input suppliers within East Asia's production networks have enabled East Asia to expand its exports in other regions.
Conclusion
In this paper we have provided a detailed examination of the recent evolution of international trade. To provide insight into recent developments, we classify finely disaggregated bilateral trade data into five categories based on their stages in the production process. Through this disaggregation, we can show that the slowing of world and East Asian merchandise trade after 2011 was primarily driven by the declines in primary good trade values, along with sluggishness in the trade of chemical and mineral resource-related processed raw materials. In contrast, intra-East Asian trade in manufactured parts and components, most of which occurs in machinery industries, and in final consumption goods, as well as East Asian imports of final consumption goods from countries outside the region, achieved continued strong growth even after 2011. Despite the trend of an overall slowdown, the expansion of East Asian trade within international production networks does not appear to have decelerated.
By examining the margins of trade, we document that the continued strong growth in East Asian trade within international production networks was underpinned by increases in the average values of exports at the intensive margin. It appears that the industrial base for manufactured input suppliers within the production networks has improved in East Asian countries, leading to a strengthening of intra-regional trade ties.
Because of the prominence of the intensive margin of trade growth during our years of study, our econometric analysis focuses on the intensive margin of trade growth as it compares recent trends in world and East Asian trade with the trends during the earlier period prior to the great trade collapse. Our results suggest that intra-East Asian trade in manufactured parts and components continued to increase steadily after 2011 though at a relatively lower rate of growth compared with the previous period, which was fueled by the remarkable expansion of East Asian production networks. Our analysis also detects evidence suggesting that intra-regional markets as the ultimate source of demand for assembled end products produced by production networks have rapidly developed since 2011. Finally, our estimates reveal that East Asian countries have substantially expanded exports of manufactured parts and components not only to neighboring trading partners, but also to countries in other parts of the world.
Many people have a vague notion that the room for expanding GVCs is nearly exhausted and that therefore international trade has slowed since the recovery from the great trade collapse. We provide evidence to the contrary from East Asia. Our findings suggest that the expansion of trade within international production networks mostly seen in the machinery industry, at least in East Asia, did not slow during this period. Moreover, the spread of East Asian production networks to other parts of the world, coupled with industrial upgrading within the production networks, may suggest that the production networks have potential for further growth.
